is commoner in Jews from Russia and Poland (for a review see Eldridge, 1970) .
Idiopathic torsion dystonia may occur in families, and patterns consistent with both autosomal dominant and autosomal recessive modes of inheritance have been reported. Dominant torsion dystonia has been described by Zeman et al (1959) , Johnson, Schwartz, and Barbeau (1962) , and Yanagisawa, Goto, and Narabayashi (1972) . A feature of these familial dominant cases was a variable clinical picture, ranging from onset in childhood and severe disability, to onset in adult life and only mild affection. Torticollis, dystonia of spinal musculature, tremor and blepharospasm were frequent manifestations, in addition to dystonia oflimbs. The affected individuals in the large Swedish pedigree with dominant inheritance described by Larsson and Sjogren (1966) had a distinctive form of torsion dystonia, where tremor was prominent, and where axial rigidity developed in about half the cases. The conclusion of Zeman and Dyken (1968) that all cases of idiopathic torsion dystonia are due to an autosomal dominant gene is untenable in view of the families reported with sibs but no parent affected, (Eldridge, 1970) . In this American study, Eldridge showed that there was a higher frequency of torsion dystonia in New York compared to the rest of the United States, and that this was due to a large proportion of Jewish cases. He studied 96 families in detail; 41 of these were Jewish. In seven or eight of the Jewish families the distribution of secondary cases was consistent with autosomal recessive inheritance, and it was likely that an increased frequency of the recessive gene for torsion dystonia accounted for the increased incidence of the disease in Jews. Eldrige, Edgar, and Cooper (1971) estimated the carrier frequency in the American Ashkenazim to be 1 in 100. However, the incidence of torsion dystonia in sibs of Jewish patients, with 'typical' dystonia and without an affected parent, was only 5 out of 53, which is too low for the 1 in 4 incidence expected if autosomal recessive inheritance accounted for all Jewish cases. There were also both Jewish and non Jewish families in his study where torsion dystonia appeared in parent and child. Unfortunately the study was biased for familial cases and so the relative frequency of recessive and dominant torsion dystonia in Jews and in non Jews could not be assessed.
The contribution of dominant and recessive torsion dystonia to the total incidence of cases has not yet been established. From series of hospital patients with torsion dystonia, it is clear that most cases have no affected relative (Herz, 1944; Eldridge, 1970) . Zeman et al (1959) and Zeman and Dyken (1967) dystonia. Twenty-nine patients whose names were obtained were subsequently excluded as they did not meet the criteria given above, and were considered to be examples of symptomatic torsion dystonia. There were 53 patients who fitted the criteria given above and clinical findings of 42 of these were described by Marsden and Harrison (1974) . Of the total of 53, 21 were unavailable for the genetic study; 11 had moved abroad or to distant parts of Great Britain; four had died; two could not be traced, and permission to visit four patients was refused.
There were then 32 index patients in the genetic study; of these, 31 had been ascertained through hospital records and only one (case 16) wifely age of 40 years it is reasonable to use the husbandwife age difference as an indication of father-mother age difference, but after the wifely age of 40, it is more appropriate to use the observed father-mother age differences available from 1962. In Table II we give these differences for different wifely ages. This Table has been used to obtain estimates of paternal ages (given in Table  III ) based on the population data for maternal ages. thria; he subsequently developed schizophrenia. Case 32 had onset in childhood, also after measles, with torticollis. Figure 1 shows the distribution of ages of onset of the patients. Those patients with onset before 20 years (most of whom comprise group A above) form a relatively compact group, in contradistinction to the remaining 10 patients whose ages of onset are very scattered.
Of the 32 patients, 23 were included in the clinical study of Marsden and Harrison (1974 (Herz, 1944) . Four of the five secondary cases in the whole series belonged to families in this group; two were sibs and two were cousins, the latter in families where consanguinity was suspected but not confirmed. None of the 34 parents was affected. It is likely that the three families containing the four secondary cases demonstrated autosomal recessive inheritance of torsion dystonia. One of these families was Jewish; two were not. In all, two sibs were affected out of 24, or two out of 21 if the three sibs who died young are excluded. The unaffected sibs are 17 years or older and it is unlikely that any will develop torsion dystonia in the future. This incidence is too low for the 1 in 4 incidence which would be seen if all cases were explained by autosomal recessive inheritance. Let (Penrose, 1955; Blank, 1959 Blank, /1960 McKusick, 1972) , but this is the first time one has been demonstrated for mutation in a neurological disorder.
The reduced fertility of patients with juvenile torsion dystonia may explain why no example of parent-child transmission has been observed in this group. The patients in this group have only one child between them, and compared to their unaffected sibs, their fertility is reduced to 1/20. Thus if there were an autosomal dominant form of juvenile torsion dystonia, only about 1 in 20 of such dominant cases would have an affected parent, the remainder being examples of new mutations. It is therefore not surprising in a small series to find no example of an affected parent. Proof that some of these isolated cases are dominant mutations will come if one or more patients has an affected child; the only child so far born is too young to be assessed.
Two patients in this group of 17 were Ashkenazi Jews. As the incidence of Ashkenazi Jews in South-East England is about 2-3% (Prais and Schmool, 1968) , this is likely to represent an unusually high incidence of torsion dystonia in Jews and to support the observations of Eldridge (1970) in the United States.
Remaining patients. The remaining 15 patients were, in contrast, clinically heterogenous. There appeared to be a benign dominant form of torsion dystonia, as shown by patient 19 and her family. This was associated with a coarse tremor and may be the same as that described by Johnson et al (1962) and by Yanagisawa et al (1972) . Cases 18 and 20 also had a tremor, but they did not have an affected relative. It is possible that one or two of the patients whose parents or sibs could not be examined might also be examples of a benign dominant form, but as no child out of 24 was affected, it is unlikely that any considerable proportion is dominant. The fitness of patients with adult-onset torsion dystonia was not reduced when compared to that of their sibs. One adult-onset patient (case 21) was born to consanguineous parents, but as she spontaneously recovered from her illness, and as none of her seven sibs was affected, we think recessive inheritance in her case is unlikely. For most adult-onset patients we consider that environmental, non-genetic factors may operate, particularly in eight with unilateral involvement, and in two who spontaneously improved. However, although many non-genetic causes of symptomatic torsion dystonia have been described (Zeman and Whitlock, 1968) , none could be identified with certainty in cases 18 and 20-32.
Our series is too small to determine whether or not benign adult-onset torsion dystonia is genetically distinct from the severe dominant childhood form. Both clinical types can occur in the same family (Eldridge et al, 1971) and it may be that late onset, with torticollis, is a milder and more unusual manifestation of that gene which causes severe bilateral involvement when onset is in childhood.
Genetic counselling. The number of families in this study is small. However it is likely that when torsion dystonia develops in childhood, with dystonia of a limb and with eventual bilateral involvement, that about a third to a half of such cases will be autosomal recessive, and about a half to two thirds autosomal dominant, without clinical distinction. (For Ashkenazi Jews the recessive form may be commoner than the dominant form: Eldridge, 1970.) In advising parents of an isolated case, the risk of their having a second affected child may be about 1 in 10 or 1 in 12 (probably higher if Jewish). In advising isolated patients with childhood onset torsion dystonia, the risk of their having an affected child may be as high as 1 in 3 (probably less for Jewish patients). This latter risk is based on theoretical grounds, and not on observation.
It is likely that the majority of patients with onset in adult life, or with unilateral involvement, have a non-genetic variety of torsion dystonia. A few, however, are examples of a dominant form often associated with a tremor. In spite of one instance in this series of consanguinity, we do not consider that there is an adult-onset recessive form of torsion dystonia. 
